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Transition Transition

100 ft

12

12

Transition

Constant heading

1. Reduce RPM
2. Lower nose
3. Maintain 200 KIAS

1. Reduce RPM
2. Lower nose
3. Maintain 200 KIAS

Transition Transition

900 ft200 KIAS
3 sec

1000 ft

1212

1. Reduce RPM to
    level flight setting
2. Lower nose to
    level flight

900 ft

100 ft

100 ft or 3 sec prior to the 12

12

1. Throttle to climb
    power
2. Raise nose
3. Maintain 200 KIAS

1. Throttle to climb
    power
2. Raise nose
3. Maintain 200 KIAS
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200 KIAS
Trimmed

1000 ft
1 min

150

180

120

Aircraft heading 090

210
240270240

090

120

090

150

180
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GROSS
WEIGHT

FULL
FLAPS

HALF
FLAPS

ZERO
FLAPS

11,000 114 132 151

12,000 119 138 157

13,000 124 143 164

14,000 128 149 170

15,000 133 154 176

K I A S C O N F I G U R A T I O N F U E L  F L O W
(P P H )

2 0 0 C L E A N
11 0 0

1 5 0 G E A R  D O W N ,  F L A P S  H A L F
2 4 0 0

1 5 0 G E A R  D O W N ,  F L A P S  F U L L
2 6 0 0

O P T IM U M  A O A G E A R  D O W N ,  F L A P S  H A L F
1 8 0 0

O P T IM U M  A O A G E A R  D O W N ,  F L A P S  F U L L
2 1 0 0

O P T IM U M  A O A
G E A R  D O W N ,  F L A P S  H A L F ,
B O A R D S  O U T

2 6 0 0

O P T IM U M  A O A
G E A R  D O W N ,  F L A P S  F U L L ,
B O A R D S  O U T

2 9 0 0
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0-0 up to but not including
published minimums

PAR

Published
minimums
plus
200-1/2

PRECISION

ILS

NON-
PRECISION

No alternate required

3000-3 or better

Published minimums up to but
not including 3000-3 (single-piloted absolute 
minimums 200-1/2)

3000-3 or better

*Published
  minimums
  plus
  200-1/2

*Published
  minimums
  plus 300-1

DESTINATION WEATHER
ETA plus and minus one (1) hour

ALTERNATE WEATHER
ETA plus and minus one (1) hour

 with only one operable UHF/VHF transceiver,
as the basis for selection of an alternate airfield.

*In the case of single-piloted or other aircraft
 radar approach minimums may not be used
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STANDARD T-45A FUEL PLANNING DATA

Based on T-45A NATOPS flight manual, 15 JANUARY 1997.
Actual performance will vary with prevailing temperature, winds, drag index, and varying gross weight.

2,861 LB
200
200
250
300

JP-4 = 6.5 LB/GAL JP-5 = 6.8 LB/GAL JP-8 = 6.7 LB/GAL
                  ALSO JET A+

Climb Out (13K GW, 250 KIAS to 10K, 300 KIAS to .75 IMN)

Altitude

  5,000
10,000
15,000
20,000
25,000
30,000
35,000
40,000

En route (Optimum Cruise @ 12K GW)

Altitude

  5,000
10,000
15,000
20,000
25,000
30,000
35,000

Normal descent (12K GW IDLE W/SPD BRAKES IN)

Fuel Used

  19 lb
  36
  57 
  66
  79
  90
100
108

For initial planning only.

Total usable fuel (JP-8/JET A+)   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Start/Taxi/Takeoff  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Penetration    .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
GCA  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Reserve (20 min @ 10,000 ft MSL)    .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Low level (360 KGS, 12K GW = 6.6 LB/NM and 2,375 PPH/300 KGS = 5.0 LB/NM = 1,500 PPH)

KIAS

      250
      250
      300
      300
      300
283/.75
253/.75
225/.75

NM

04
08
14
22
32
44
60
91

Time

0+01
0+02
0+03
0+04
0+05
0+07
0+09
0+13

Fuel Used

  60 lb
110
180
240
320
380
460
570

#/NM

4.76
4.35
3.88
3.42
3.09
2.82
2.58

IMN

.38

.42

.46

.51

.56

.61

.68

CAS

230
230
230
230
230
230
230

#/HR

1,195
1,138
1,102
1,073
1,055
1,047
   997

TAS

250
262
282
310
340
370
380

Altitude

    5,000
10,000
15,000
20,000
25,000
30,000
35,000
40,000

IAS

250
250
250
250
250
250
235
209

NM

10
20
31
41
52
64
74
84

Time

  2+30
  4+30
  6+30
  8+30
10+30
12+15
14+00
15+30
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A.

B.

C.

D.

A.

B.

C.

D.

Aircraft on course
and on heading

Aircraft drifts off course
while remaining on heading

Heading changed to
reintercept  course

Heading adjusted into wind
to keep CDI centered
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C.

D.

E.

A.
C

D

RANGE COURSE

CRSHDG

0520 030

RANGE COURSE

CRSHDG

0550 030

E

RANGE COURSE

CRSHDG

0440 030

R-210

A.  Tune and identify station

B.  Set desired course
     in course select window

C.  Look from desired course to
     head of bearing pointer used and 
     30 degrees beyond to determine
     intercept heading

D.  Turn to intercept heading

E.  Maintain heading to lead point
     and then complete intercept

B.

030°
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D

R A N G E COURSE

CRSHDG

0450 320

B

RANGE COURSE

CRSHDG

0550 320

E

RANGE COURSE

CRSHDG

0300 320

D.

R-180

A.

E.

B.

A.  Tune and identify station

B.  Set desired course
     in course select window

C.  Look from desired course to
     head of bearing pointer used and
     and an equal number of degrees
     beyond to determine intercept heading 

D.  Turn to intercept heading

E.  Maintain intercept heading until lead
     point and then complete intercept

C.

R-140

R-360R-320

040°
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A.

B.

E.

RANGE COURSE

CRSHDG

0550 010

RANGE COURSE

CRSHDG

0100550

CRSHDG

0550 010

A.  Turn parallel to desired course
     after station passage

B.  Set desired course
     in course select window

C.  Look from tail of bearing pointer used to
     desired course and an equal number of
     degrees beyond, but not more than
     45 degrees, to determine intercept
     heading
     
D.  Turn to intercept heading

E.  Maintain heading to lead point and then
     complete intercept

D.

C.

010°

330°

330°
010°

A

B

E

COURSERANGE
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B

C

RANGE COURSE

CRSHDG

0550 010

RANGE COURSE

CRSHDG

0550 010

D

RANGE COURSE

CRSHDG

0550 010

A.  Set desired course
     in course select window

B.  Look from tail of bearing pointer used to
     desired course and 45 degrees
     beyond to determine intercept
     heading
     
C.  Turn to intercept heading

D.  Maintain heading to lead point
     and then complete intercept

C

D

A.

B.

020°

C.

D.325°

010°
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300 KGS
1/2 SRT
1% GS = Radius of Turn

10 DME Arc
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Lead Point DME
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B.

C.

A.

C.

29 nm arc

31 nm arc

Desired
30 nm arc

5

10

5

Vary the amount of
correction according
to the rate of deviation
and adjust as
necessary according
to the rate of
correction

Correct 5-10 degrees for each
1/2 mile deviation from arc

RANGE COURSE

CRSHDG

0295 020

RANGE COURSE

CRSHDG

020

B.

0305

10

RANGE COURSE

CRSHDG

020

A.
0300
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R270

R264

R258

10 DME ARC

300 KGS
1/2 SRT
60   X  1% GS = Lead Radial

DME

18 Radial LeadR252
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ARC DME 90 DEGREE LEAD INBOUND LEAD
(>90 DEGREE LEAD)

OUTBOUND LEAD
(<90 DEGREE LEAD)

20 7.5 N/A N/A

15 10 N/A N/A

10 15 ~18 (7/6) ~13 (5/6)

7 21 ~27 (6/5) ~16 (3/4)

5 30 ~40 (4/3) ~20 (2/3)
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C.

D.

R-090

R-180

60 DME

30 DME

A.

B.

C.

D.

E.

F.

G.

H.

Tune and identify the station

Visualize HSI compass card as compass rose with
station at center

Picture fix having greater distance from station
on its radial on outside edge of compass card

Visualize second fix with lesser distance (determined by 
the previous step) at proportional distance from center 
of HSI on its radial

Connect two fixes with an imaginary line or with
the aid of a straight edge

Move line to center of HSI, paralleling original line
and read course to the fix off the outside edge of the compass card

Turn to new course (plus wind correction if known); top of 
imaginary line where it crosses compass card

Update course and make corrections to PT-to-PT fix
periodically enroute

3

6
12

15S
21

24

N

30
W

E

33
WCH
020

E.

F.

G. WCH 020

2

2

1 1

A.

C.

D .

Wind

H.

H.

H.

C
ou

rs
e 

02
5

A.

D. Course 025
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1*��,���������������!��&��������������-�*&*'��'���'�����.

6*����!������!�,�������������!��&����

:*��	 �"� �!���&����&����������� �����������������$�������������-�$$����"���,��.

;*������� !�

3*��,������������� ����-����������!��!'�$�������> ���'��������������������!���������������
��������(.

B*����$����!�� ����������������-���.�����

����������������

�����
����������	

��& ���6B2�����,��,��	�,
���+�������-�����.

Holding Side

Outbound

Inbound
Outbound
EndFix End

Reciprocal
Non-Holding Side Holding

Course

Abeam

(a)  Standard Pattern : Right Turns (Illustrated)

(b)  Nonstandard Pattern : Left Turns

Holding
Fix (DME)

Outbound Leg
(DME) Turn Point



�����#�

��	
����
������


8	�����!��&
����89�������������
�
��������������
���������
	��
����
������$+$%A89��'.@�� �������
��89�
���������������������������������������6���!��'.@&�
�����
������"�89���
�������
������
������������
��
��������
��������������������
�������������
�
��
����������
������������������� ��0������=G��

���������������������89����������
����$+$%A89��'.@��������������
�������
����	�
����������
�������������'.@"����#����
��������	�������������;�����	���
���<&<A=�	�������
�����<2"EEE���.4;�
���<
	������
��<2"EEE���.4;�
�������������������	���
����������������������
���������������
���
�������������
���������������5���	
���
������
�7��������������������	������������
������
����������	�����������

�����������������
�������������	����9��������������	��������������������
���
��
	������ ��������
�����������������������������������"�������������������
���

�����������!��&�+����! ���
�����
������������������������
����������
������
���
��������)��0����"��������������������������
�������
������������
��1�	���������	�������������� ���%� �"���	�����������������
�
���"���������������������
���������"������	������������������������������������0��	��������
����������	��������
�������
��������
������������6����
����
��
��������������� "������������	��
��������
�����������������������������	�����������
��������
�����������'.@"������������	�����������������
��
	�������������� �������������������
���������
������������������
��������������
����������������������������������4��������������������������������
�4�����������������������������������������������
�������
�����	������������
����
�������������������

��������
�����������	��������������������������$��������������������
���	
���
��1�������������������
���
��
����
���������������� �����1E���������$9����+�		����
�������������������"�����������"�����
���
����������������
��������9��������������������
�7������
�����
��������	����
����������������������
	
���
���
����������
��������
�!�
�����	��

���� ���������+����! �����������!��&
0���
����	
�����������
�����������
���
�����������
����"�������������������������������
������������
�������������������������
�����������������������������������������������	�����������
�����������������
����
���������
���������������������������������� "�������������	�� "��
��
�������
����"��������������'.@"�
�������
������������
����������
�������"�
���
��@0+���	������ �����������������������@0������������������������
����������
������������������������������������
��
��������
�����*;��������,�����������
�
���"�
������������
�������"����������������������������������������
���

����������������

�����
����������	

��& ���672��	�5,����	�,
���+������

HOLDING FIX
(Denver VOR) NONHOLDING SIDE

INBOUND 270°  HOLDING COURSE
HOLDING SIDE

OUTBOUND 090°

R-090

GENERAL HOLDING
INSTRUCTIONS

Hold East
Denver VOR
090 Radial

ABEAM

Outbound Leg
Timed Turn Point
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NO WIND

30 DME

090R

082

Offset 8 radials according to table:

DME
(At turn inbound)

10
20
30
40

RADIAL OFFSET
(Approximate)

24
12
8
6
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TEARDROP SECTOR
Turn in shortest direction to
heading 30 degrees less
than the outbound course

DIRECT ENTRY SECTOR
Turn right to the
outbound course

PARALLEL ENTRY SECTOR
Turn left to parallel the
outbound course

70
110

180

Heading Index

STANDARD HOLDING PATTERN ENTRY

TEARDROP SECTOR
Turn in shortest direction to
heading 30 degrees more
than the outbound course

20

70
110

180

Heading Index

NONSTANDARD HOLDING PATTERN ENTRY

20

20

20

PARALLEL ENTRY SECTOR
Turn right to parallel the
outbound course

DIRECT ENTRY SECTOR
Turn left to the
outbound course
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A.

B.

C.
70°

70°

A.   Parallel entry

B.   Teardrop entry

C.   Direct entry
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Abeam

Abeam

WIND

VOR: Adjust outbound leg for
proper inbound timing

Increase crab outbound for appropriate radial
offset

Abeam WIND

WIND

0+45 sec

1+00 min (1+30>14,000 MSL)
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FUEL FLOW (pph) AIRSPEED (KIAS) VSI (fpm) DME TO LOSE 1 K

500 (idle) 250 -2,500 2

500 (idle), BDS 250 -6,000 1

500 (idle) Max Range -1,500 3-4

700 (75%) 250 -2,500 2.5
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BASE LEG

FINAL LEG
 Level, on assigned heading.
 Maintain 150 KIAS until within 
 30 degrees of final approach course, 
 then slow to on-speed

BEGIN DESCENT

FINAL DESCENT
Maintain on-speed AOA 
Adjust power for proper
rate of descent

APPROACH  

 Maintain on-speed AOA 
 Speed brakes extended
 upon intercepting
 glidepath 

Notes:
All turns in pattern;
  standard rate 
All turns on final;
  AOB approximates the
  number of degrees to be
  turned not to exceed
  half standard rate,
  (approx. 10 degrees AOB)

Clean configuration
Airspeed 200 KIAS 

DOWNWIND LEG
Assigned altitude
Maintain 200 KIAS 

Assigned altitude 
Gear and flaps/slats down within 
10nm and 30 radials of FAC
Perform landing checklist
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Airspeed
Speed Brakes
RPM

LEVEL OFF 

PENETRATION DESCENT  

INITIAL 
PENETRATION 
ALTITUDEINITIAL

APPROACH 
FIX

250 KIAS
as necessary
idle

PENETRATION TURN 

Max. AOB 30

 FINAL
 APPROACH
 FIX MISSED

APPROACH
POINT

FINAL APPROACH
Gear
Flaps/Slats
Speed Brakes
AOA

Down
Down
Retracted
On-Speed

Landing checklist, wings level 
out  of turn prior to FAF

Start Clock
Speed Brakes     Extended
Report Landing Check List Complete (ICS)
Report FAF with Gear (radio)
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Runway Sighted in Time to Set Up
Base Leg.

Runway Sighted Too Late For a Base
Leg Turn.

Too High For Straight-In or
Late Sighting of Runway.

Approach Course Crosses Landing
Runway Near Threshold.

Solid Line Shows Preferential
Method When Landing Will Be Made
At Right Angle To Approach Course.
Dashed Line Is Alternate.

Close-in Contact Circling Approach.
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